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Purpose: Venous aneurysms have been reported to occur in most major veins. These 
aneurysms may be misdiagnosed assoft tissue masses or as inguinal or femoral hernias. 
Venous aneurysms of the deep system have been associated with deep venous thrombosis 
(DVT) and pulmonary embolism (PE). To more precisely characterize these lesions, we 
reviewed our experience with the disease. 
Methods: A retrospective analysis of our experience over 22 years was performed. The 
presentation and management of these lesions were reviewed and compared with the 
literature. 
Results: Thirty-nine venous aneurysms were reported in 30 patients. There were 14 men 
and 16 women. The patients' ages ranged from 3 to 75 years. Thirty aneurysms were 
located in the lower extremities, four in the upper extremity, and five in the internal 
jugular vein. Fifty-seven percent of lower extremity aneurysms occurred in the deep 
system. Patients' symptoms were a mass (75%) associated with pain (67%) and swelling 
(42%). Thromboembolism occurred in six patients, DVT in three, and PE in three. Eight 
of nine patients (89%) who had aneurysms of the superficial venous system had their 
condition misdiagnosed. Diagnosis was made by phlebography (60%), color flow duplex 
scanning (27%), continuous-wave Doppler scanning (10%), or magnetic resonance imag- 
ing (10%). The aneurysm size ranged from 1.7 to 6.0 cm. Management consisted of 
tangential excision in five (17%), total excision in 23 (77%), and observation i  seven 
(6%). 
Conclusions: Venous aneurysms are unusual vascular malformations that occtLr equally 
between the sexes and are seen at any age. Most patients have a painful mass of the 
extremity, and diagnosis is achieved by radiologic examination. Superficial venous aneu- 
rysms of the inguinal region are often misdiagnosed. Thromboembolism is more com- 
mon in aneurysms involving the deep venous ystem. Because of their potential morbid- 
ity, management should be surgical in the majority of cases. (J Vasc Surg 1997;26:845-52.) 
Venous aneurysms can be difficult to diagnose 
and may be a source of significant morbidity and 
even death if left untreated. Recent clinical experi- 
ence at Walter Reed Army Medical Center stimu- 
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lated us to take a closer look at our experience with 
these venous anomalies. 
MATERIALS  AND METHODS 
We performed a 22-year etrospective r view of 
nearly 2000 patients who were registered in the Vas- 
cular Surgery Service database of Walter Reed Army 
Medical Center. In addition, this series included pa- 
tients both from the Venous and Lymphatic Surgical 
Clinic of the National Naval Medical Center and 
from the clinical records of the senior author (Dr. 
Villavicencio). The clinical presentation, diagnosis, 
complications, and management ofthe venous aneu- 
rysrns that were encountered were recorded and an- 
alyzed. 
Descriptive statistics were performed for all data 
points. ×2 of Fisher exact tests were performed to 
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Fig. 1. Venous aneurysms of the extremities. A, Aneurysm of the forearm that triples the size 
of the normal venous segment above and below it. B, Large aneurysm of the deep venous 
system of the calf. Both aneurysms were excised. 
examine the association between location or pres- 
ence of Klippel-Trenaunay s ndrome and other vari- 
ables. A p value of 0.5 or less was considered statisti- 
cally significant. 
This study was approved by the Clinical Investi- 
gations Committee of the Department of Clinical 
Investigation at Walter Reed Army Medical Center. 
RESULTS 
There were 39 aneurysms in 30 patients. Twenty- 
one of these cases were from the Walter Reed Army 
Medical Center (55%), six from the National Naval 
Medical Center (15%), and 12 (30%) from the senior 
author's database (Dr. Villavicencio) of cases tudied 
and treated at Children's Hospital Medical Center of 
Mexico City. There were 14 men and 16 women in 
the study. Aneurysms were located in the lower ex- 
tremities (30 patients), the upper extremity (four 
patients), and in the internal jugular vein (five pa- 
tients; Fig. 1). Fifty-seven percent of lower extremity 
aneurysms occurred in the deep system. The pa- 
tients' ages ranged from 3 to 75 years. Aneurysm size 
ranged from 1.7 to 6.0 cm (Table I). 
Patients' symptoms depended on the location of 
the aneurysm. Patients who had aneurysms of the 
deep system complained of extremity pain (79%) 
associated with a mass (64%) and occasional swelling 
(43%), but no edema. Aneurysms of the superficial 
system presented similarly with pain (70%) and 
masses (70%) associated with moderate swelling 
(43%). In addition, patients who had superficial ve- 
nous aneurysms had extremity edema (p = 0.059). 
In contrast, the majority (66%) of patients who had 
either internal jugular or axillary vein aneurysms (6) 
had asymptomatic masses. Two of the latter com- 
plained of dysthesias and none presented edema. 
All patients who had internal jugular or axillary 
vein aneurysms had them correctly diagnosed. Ve- 
nous aneurysms that involved the deep venous sys- 
tem of the leg were diagnosed correctly in 13 of 14 
patients (93%). Aneurysms involving the superficial 
venous system, however, were often misdiagnosed 
(89% or eight of nine). Five of these patients were 
believed to have either an inguinal hernia or a painful 
groin mass, whereas the remaining three patients 
were diagnosed as having simply varicose veins. Six of 
the nine patients who had an incorrect initial diagno- 
sis underwent radiologic studies that established the 
diagnosis. In the remaining three patients (33%), 
however, the diagnosis of venous aneurysm was not 
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Table I. Descriptive statistics for patient demographic and aneurysm variables 
n % Mean SD Range 
Age 29.2 18.7 3 to 75 
Sex: Male 14 (47) 
Female 16 (53) 
Aneurysm 
Size (cm) 38 2.8 0.9 1.7 to 6.0 
Site 
Superficial system 13 (37; 10 patients) 
Deep system 17 (44; 14 patients) 
Axillary 4 (10; 2 patients) 
Internal jugular 5 (13; 4 patients) 
Symptoms* 
Swelling 10 (33) 
Edema 3 (10) 
Mass 22 (73) 
Pain 20 (67) 
Complications* 
DVT 3 (10) 
PE 3 (10) 
Preoperative diagnosis* 
Varicose vein 3 (10) 
Hernia 4 (13) 
Venous aneurysm 20 (67) 
Mass 2 (7) 
No information 1 (3) 
*n = 30 subjects. 
made until the time of surgery. One of these patients 
was believed to have a femoral hernia, whereas vari- 
cose veins had been diagnosed in the other two. 
Twenty-four of the 27 patients (89%) in whom a 
venous aneurysm were correctly diagnosed under- 
went imaging studies before undergoing the opera- 
don. Phlebography was performed in 75%, color flow 
duplex scanning (CFD) in 33%, and magnetic reso- 
nance imaging (MRI) in 13%. In addition, continu- 
ous-wave Doppler was used to diagnose aneurysms 
of the inguinal area in three (13%) patients. 
Three aneurysms of the superficial venous ystem 
were associated with primary varicose veins. Two 
were located at the saphenofemoral junction and one 
at the saphenopopliteal junction. There were seven 
patients with Klippel-Trenaunay s ndrome who had 
deep venous system aneurysms (Fig. 2). Superficial 
varicosities and a port wine stain were present in all of 
these patients as a part of the syndrome. The aneu- 
rysms in this subpopulation were correctly diagnosed 
clinically and confirmed by imaging techniques: 
"phlebography (85.9%), CFD (14.3%), or MRI 
(14.3%). 
Before the operation, there were six thromboem- 
bolic complications in five patients (deep venous 
thrombosis [DVT] in three, and pulmonary embo- 
lism [PE] in three) in this series. None of these 
complications involved the upper extremity aneu- 
rysms. The aneurysms of the lower extremity super- 
ficial venous system were associated with one DVT 
resulting in PE. The remaining thromboembolic ep- 
isodes occurred in patients with deep venous aneu- 
rysms. 
Management of the venous aneurysms in this 
series, consisted of tangential excision, total excision, 
and observation. Two of the four internal jugular 
vein aneurysms were managed conservatively b  se- 
rial observation. Tangential excision was performed 
in two popliteal aneurysms, one internal iliac aneu- 
rysms, and all femoral vein aneurysms (Fig. 3). Total 
excision was performed in two internal jugular aneu- 
rysms, one popliteal aneurysm, both axillary aneu- 
rysms, and all aneurysms of the superficial venous 
system or deep system distal to the popliteal vein 
(Fig. 4). 
The follow-up period ranged from 4 to 72 
months, with a mean length of follow-up of 40.8 
months. Most patients treated by resection of  a ve- 
nous aneurysm return for follow-up visits until they 
feel completely well. Then, despite efforts to locate 
them, they fail to return. There were no major com- 
plications in the postoperative p riod such as DVT or 
PE. There were minor complications such as wound 
hematoma in two patients with Klippel-Trenaunay 
Syndrome (KTS) who underwent the operation un- 
der pneumatic tourniquet. Both hematomas were 
drained, and the wounds healed tmeventfully. There 
were other minor problems, such as moderate swell- 
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Fig. 2. Large venous aneurysm of the calf in a young 
patient with Klippel-Trenaunay s ndrome. These anoma- 
lies are frequent in vascular malformations involving the 
venous ystem and explain the high incidence ofthrombo- 
embolism reported in most series. 
ing of the involved extremity. This responded well to 
treatment with elastic hosiery. Paresthesias on the 
lateral aspect of the foot were present in one female 
patient who had a peroneal venous aneurysm excised. 
This patient returned 2 years later with a recurrence 
in the same area. A second, wider excision solved the 
problem. The numbness and tingling gradually dis- 
appeared. 
DISCUSSION 
May and Nissel were the first to describe a true 
venous aneurysm of the popliteal vein in 1968. Since 
the reporting of these cases, an estimated 47 cases of 
popliteal aneurysms have been reported in the litera- 
ture. 1-37 
The definition of a venous aneurysm has been 
controversial. A venous aneurysm is best described as 
a solitary area of venous dilation that communicates 
with a main venous tructure by a single channel, and 
it must have no association with an arteriovenous 
communication or a pseudoaneurysm. Most impor- 
tan@, it should not be contained within a segment 
of varicose vein. 
In one of the first series of venous aneurysms 
reportcd, Schatz and Fine 31 described multiple his- 
topathologic findings. Two commonly reported 
pathologic findings are a reduction of smooth muscle 
cells and an increase in fibrous connective tissue. A 
second finding describes either an increase or de- 
creasc in the fibrous connective tissue and elastic 
fibers, a7 
A wide variety of  clinical presentations ofvenous 
aneurysms are reported in the literature. They may 
present initially as an episode of DVT or PE. 4-6,s, 
12,14,15,26 Many are mistaken for soft tissue masses 
of the lower extremities either with or without 
pain. e,27,28 Venous aneurysms have also been misdi- 
agnosed as inguinal or femoral hernias, e4 In our 
series, the majority of  superficial venous ancurysms at 
the inguinal region were misdiagnosed. In compari- 
son with hernias or lymphadenopathy in the inguinal 
region, venous aneurysms are extremely rare and are 
seldom considered in the differential diagnosis. The 
majority of symptomatic deep venous aneurysms of 
the extremities were diagnosed correctly. Presenting 
symptoms in these patients usually led to radiologic 
examination. 
All patients with aneurysms of the internal jugular 
vein in this study had them diagnosed correctly. Soft, 
compressible, mobile neck masses that enlarge with 
Valsalva should rise suspicion of a jugular aneurysm 
(Fig. 5). This can then be confirmed by phlebogra- 
phy. Upper extremity venous aneurysms are reported 
to be more common than lower extremity aneu- 
rysms. In this study, only 20% of patients had aneu- 
rysms of  the internal jugular or axillary veins. All six 
of these patients were asymptomatic. In general, in- 
ternal jugular aneurysms are benign and can be fol- 
lowed conservatively. This may account for the scar- 
city of reports of these lesions in the literature. We 
have operated on two internal jugular aneurysms in 
children (5 and 8 years of age). Surgical management 
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Fig. 3. A, Saccular aneurysms of the superficial femoral vein anda tributary of the profunda 
femoris. The first was repaired by tangential excision and lateral venorrhaphy, and the latter was 
excised. B, Postoperative phlebography illustrates patency of the repair. Recovery was unevent- 
ful. 
in these cases was chosen because of the relatively 
large size of the aneurysms and to alleviate the an- 
guish of rupture felt by the parents. 
The most serious complication associated with 
lower extremity venous aneurysms i  thromboembo- 
lism. Dahl was the first to describe PE originating 
from an extremity venous aneurysm. DVT with sub- 
sequent PE has been reported almost exclusively in 
popliteal venous aneurysms. Aldridge et al? in 1993 
reported 24 cases of popliteal venous aneurysms in 
which all patients had thromboembolic events. Sev- 
enty-one percent had PE. Two patients not taking 
anticoagulants died of PE. As previously reported by 
others, in our series we found a higher incidence of 
morbidity associated with aneurysms of the deep 
venous system (67%) than with aneurysms of the 
superficial system (33%). The incidence of complica- 
"tions from popliteal venous aneurysms was 33% (1 of 
3). As a result of the small number of cases, this failed 
to reach statistical significance. 
Most venous aneurysms located in the superficial 
venous system are palpable and easily compressed. 
This may suggest the diagnosis. However, in several 
reports the diagnosis was not made until surgical 
exploration. Because of the small number of cases 
reported by most individual series, no single diagnos- 
tic method has been reported to be superior to an- 
other. Most series, however, do report CFD to be 
extremely valuable in the diagnosis ofpopliteal aneu- 
rysms and to provide information of the presence of 
mural thrombus? 6 
In our series, 85% of patients were correctly diag- 
nosed with a venous anem2csm by imaging tech- 
niques: phlebography (60%), CFD (27%), and MRI 
(10%). In our experience, we have found continu- 
ous-wave Doppler very usefifl in diagnosing aneu- 
rysms of the inguinal region. Examination of the 
upright patient ypically reveals a loud venous reflux 
during Valsalva maneuver when an 8 MHz probe is 
placed over the suspicious mass. 
Special mention should be made of the patients 
with Klippel-Trenaunay s ndrome. The literature re- 
veals that this malformation is accompanied by a high 
incidence of thromboembolism? TM Two of our 
seven patients with I<lippel-Trenaunay syndrome and 
deep venous aneurysms had severe pulmonary em- 
boli. One originated in a large popliteal aneurysm 
and the other in the internal iliac vein. Both aneu- 
rysms were treated with tangential excision and ve- 
nous repair. 
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Fig. 4. A, Ascending phlebogram in a 9-year-old girl with Klippel-Trenaunay syndrome shows 
a double popliteal venous aneurysm. B, Through a "Z" incision at the popliteal space, the 
aneurysm was excised. Venous outflow of the extremity was ensured through a large "vena 
marginalis." There was no postoperative edema. 
Fig. 5. Under Valsalva maneuver, aneurysms of the internal jugular vein may become alarm- 
ingly large (right panel). However, their course is usually benign, and surgical excision is rarely 
indicated. 
There are several reasons to recommend surgical 
treatment of  most venous aneurysms. Potential mor- 
bidity and death are the most compelling. Pain, 
swelling, or undefined mass are common indications. 
Numerous types of surgical repair have been de- 
scribed. The method of  treatment is usually dictated 
by the anatomical location. Aneurysms of internal 
jugular vein may be treated by observation, and they 
rarely require excision. Aneurysms of the superficial 
venous system should be excised. Aneurysms of the 
deep system present amore complex challenge. Sim- 
ple anticoagulation therapy has been tried by some 
investigators, with poor outcome. Surgical proce- 
dures described include ligation, tangential excision 
with lateral venorrhaphy or autologous vein patch, 
and complete resection and interposition grafting. 27 
In our series, only two of the 30 patients were man- 
aged without operation. Both of these patients had 
aneurysms of the internal jugular vein. The remain- 
ing 92% of patients underwent surgical treatment. 
Operative procedures consisted of tangential exci- 
sion in five patients (17%) and total excision in 23 
(77%). 
The need for venous reconstruction after resec- 
tion of a venous aneurysm depends on its location. 
Venous aneurysms of the superficial venous system 
may be managed by simple ligation and excision. In 
patients with previous deep venous thrombosis or 
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Klippel-Trenaunay s ndrome, preoperative phlebog- 
raphy should be performed to insure the patency and 
continuity of the deep venous system. Aneurysms 
involving the deep veins may be treated by either 
tangential excision or excision with graft interposi- 
tion. 1,4 
The  long- te rm patency rate o f  venous  repairs has 
been repor ted  in the l i terature to range f rom 40% to 
93%, depend ing  on  the type o f  repair: The  best 
long- te rm patency rates are obta ined  wi th  tangent ia l  
excis ion and lateral venor rhaphy  techniques.  Com-  
plex venous  repairs that  require spiral ve in  grafts or  
panel  grafts have only  a 40% to 50% repor ted  patency 
rate .42 
CONCLUSION 
Venous aneurysms are unusual vascular malfor- 
mations that occur equally between the sexes and are 
seen at any age. They are often misdiagnosed, espe- 
cially if located near the inguinal region. Thrombo- 
embolic complications are common in aneurysms 
involving the deep system, although in this series we 
found a lower incidence of thromboembolism from 
popliteal aneurysms than previously reported. Once 
clinically suspected, venous aneurysms are easily di- 
agnosed using CFD, phlebography, or MRI. In ad- 
dition, the use of continuous-wave Doppler can be 
most helpful in diagnosing venous aneurysms, espe- 
cially in the inguinal region. With the exception of 
the internal jugular vein aneurysms, the majority of 
venous aneurysms should be managed surgically to 
avoid their potential morbidity and, sometimes, 
death. Operative intervention may consist of  tangen- 
tial excision and lateral venorrhaphy or excision with 
or without interposition grafting. 
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